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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims 
in the application: 

Listing of Claims: 

1. (currently amended) A device for automated composite lamination 
on a mandrel surface of a tool having a rotational axis, comprising: 

a mechanical supporting structure, wherein the tool is moveable 
relative to said mechanical supporting structure; and 
5 a plurality of material delivery heads supported by said mechanical 

supporting structure, wherein: 

said mechanical supporting structure provides for 
movement of said plurality of material delivery heads at various ori e ntat i ons 
relative to the mandrel surface; 
10 at l east on e of sa i d plura l ity of mat e ria l de l iv e ry h e ads 

b ei ng configur e d to d i sp e ns e a compos i t e mat e r i a l and cov e r substantia ll y a l l of 
th e mandr el surfac e w i th th e composit e mat e rial; and 

at le ast on e each of said plurality of material delivery heads 
has an is individually positionallv adjustable position , one relative to another of 
15 said plurality of material delivery heads, and relative to the mandrel surface 
during the automated composite lamination process . 

2. (original) The device of claim 1, wherein said mechanical 
supporting structure comprises a ring surrounding said mandrel surface and 
said device further comprises a ring cradle, wherein: 

said ring cradle supports said ring, and 
5 said ring cradle moves along the direction of the rotational axis of 

the tool. 
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3. (original) The device of claim 1 , further comprising: 

an arm mechanism connecting said at least one material delivery 
head to said mechanical supporting structure and providing motion of said at 
least one material delivery head relative to the mandrel surface. 

4. (original) The device of claim 1, further comprising: 

a tail stock that holds the tool and provides for rotation of the tool 
about the rotational axis of the tool. 

f 5. (original) The device of claim 1, wherein at least one of said 

plurality of material delivery heads is based on a flat tape laying delivery head. 

6. (original) The device of claim 1, wherein at least one of said 
plurality of material delivery heads is based on a contour tape laying delivery 
head. 

7. (original) The device of claim 1, wherein said mechanical 
supporting structure comprises a ring surrounding said mandrel surface, said 
ring connected to at least one vertical support post. 

8. (original) The device of claim 1, further comprising a horizontal 
turntable that supports the tool so that the rotational axis of the tool is vertical. 

9. (original) The device of claim 1 , further comprising at least one 
creel system mounted on said mechanical supporting structure, wherein said 
creel system provides material to at least one of said plurality of material 
delivery heads. 

10. (original) The device of claim 1, wherein at least one of said 
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plurality of material delivery heads is a fiber placement head. 

11. (currently amended) A device for automated composite lamination 
on a mandrel surface of a tool having an axis, comprising: 

a mechanical supporting structure, wherein the tool is moveable 
and rotatable relative to said mechanical supporting structure; and 

a plurality of material delivery heads supported by said mechanical 
supporting structure, wherein: 

said mechanical supporting structure provides for axial translation 
of said plurality of material delivery heads simultaneously at var i ous or i entat i ons 
relative to the mandrel surface; 

at l e ast on e of sa i d p l urality of mat e ria l d el iv e ry h e ads b e ing 
configur e d to d i sp e ns e a compos i t e mat e r i a l and cov e r substant i al l y a ll of th e 
mandr el surfac e with the composit e mat e ria l ; and 

a position of at le ast in operation, each one of said plurality of 
material delivery heads is positionallv adjustable individually relative to all other 
of said plurality of material delivery heads i s indiv i dua l ly adjustabl e. 

12. (original) The device of claim 11, wherein said mechanical 
supporting structure comprises a ring surrounding said mandrel surface, and 
said device further comprises a ring cradle, wherein: 

said ring cradle supports said ring in a vertical orientation, and 
said ring cradle moves along the direction of the axis of the tool to 

provide said axial translation of said plurality of material delivery heads 

simultaneously relative to the mandrel surface. 

1 3. (original) The device of claim 1 1 , further comprising: 

an arm mechanism connecting said at least one material delivery 
head to said mechanical supporting structure, wherein: 

said arm mechanism provides motion of said at least one material 
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5 delivery head relative to the mandrel surface; and 

said arm mechanism provides an axial position adjustment of said 
at least one material delivery head relative to the mandrel surface. 

14. (original) The device of claim 1 1 , further comprising: 

a tail stock that holds the tool so that the axis of the tool is 
horizontal and provides for horizontal rotation of the tool about the axis. 

15. (original) The device of claim 11, wherein at least one of said 
plurality of material delivery heads is chosen from the group consisting of: flat 
tape laying delivery head, contour tape laying delivery head, fiber placement 
delivery head. 

16. (original) The device of claim 11, further comprising a 
horizontal turntable and wherein: 

said mechanical supporting structure comprises a ring surrounding 
said mandrel surface, 
5 said ring is connected to a vertical support post that provides 

vertical movement of said ring, and 

said horizontal turntable supports the tool so that the axis of the 
tool is vertical. 

17. (original) The device of claim 11, further comprising at least 
one creel system mounted on said mechanical supporting structure, wherein 
said creel system provides material to at least one of said plurality of material 
delivery heads and said at least one of said plurality of material delivery heads 

5 is a fiber placement head. 

18. (original) The device of claim 11, wherein said plurality of 
material delivery heads is simultaneously controllable. 
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19. (currently amended) A device for automated composite lamination 
on a mandrel surface of a tool having a rotational axis, comprising: 

a mechanical supporting structure, wherein the tool is moveable 
and rotatable relative to said mechanical supporting structure; and 
5 a plurality of material delivery heads supported by said mechanical 

supporting structure and disposed surrounding the tool, wherein: 

at le ast on e of said p l ura l ity of mat e r i a l d e l i v e ry h e ads b ei ng 
configur e d to d i sp e ns e a composite mater i al and cover substantia l ly a ll of th e 
mandr e l surfac e w i th th e compos i t e mat e r i a l ; 
10 said mechanical supporting structure provides for axial translation 

of said plurality of material delivery heads simultaneously relative to the mandrel 
surface; and 

a position and path trav e l e d of at le ast on e each of said plurality of 
material delivery heads is individually adjustable with regard to its position 
15 relative to every other of said plurality of material delivery heads and relative to 
said mechanical supporting structure i s ind i vidua ll y adjustab le. 

20. (original) The device of claim 19, further comprising: 

an arm mechanism connecting said at least one material delivery 
head to said mechanical supporting structure, wherein: 

said arm mechanism provides motion of said at least one material 
5 delivery head relative to the mandrel surface in a direction normal to the 
mandrel surface; 

said arm mechanism provides rotation of said at least one material 
delivery head relative to the mandrel surface about an axis normal to the 
mandrel surface; 

10 said arm mechanism provides a circumferential position 

adjustment of said at least one material delivery head in a hoop direction 
relative to the mandrel surface; and 

said arm mechanism provides an axial position adjustment of said 
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at least one material delivery head relative to the mandrel surfacer 

21. (original) The device of claim 19, wherein said mechanical 
supporting structure comprises a ring surrounding said mandrel surface, and 
said device further comprises: 

a tail stock that holds the tool so that the rotational axis of the tool 
5 is horizontal and provides for horizontal rotation of the tool; and 
a ring cradle, wherein: 

said ring cradle supports said ring in a vertical orientation, 
said ring cradle moves along the direction of the rotational 
axis of the tool to provide said axial translation of said plurality of material 
10 delivery heads simultaneously relative to the mandrel surface, 

at least one of said plurality of material delivery heads is a 
tape laying delivery head; and 

said plurality of material delivery heads is capable of laying 
down at least 700 Ibs/hr of composite material. 

22. (original) The device of claim 19, further comprising a 
horizontal turntable and at least one creel system, wherein: 

said horizontal turntable supports the tool so that the rotational 
axis of the tool is vertical and rotates the tool about the rotational axis of the 
5 tool, 

said mechanical supporting structure comprises a ring oriented 
horizontally and surrounding said mandrel surface, 

said ring is connected to at least one vertical support post that 
provides vertical movement of said ring, 
10 said at least one creel system is mounted on said ring, 

said creel system provides material to at least one of said plurality 
of material delivery heads, 

said at least one of said plurality of material delivery heads is a 
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fiber placement head, and 
15 said plurality of material delivery heads is capable of laying down 

at least 300 Ibs/hr of composite material. 

23. (original) The device of claim 19, wherein each of said plurality 
of material delivery heads is individually controllable in coordination with said 
plurality of material delivery heads and in coordination with rotation of the 
mandrel surface of the tool. 

24. (currently amended)An aircraft part manufacturing device for 
automated composite lamination on a mandrel surface of a tool having a 
rotational axis, comprising: 

a mechanical supporting structure, wherein the tool is moveable 
5 and rotatable relative to said mechanical supporting structure; and 

a plurality of material delivery heads supported by said mechanical 
supporting structure and disposed surrounding the tool, wherein , during 
automated composite lamination : 

at le ast one of said plural i ty of mat e r i a l d el iv e ry h e ads 
10 b e ing conf i gur e d to disp e ns e a compos i t e mat e r i al and cov e r substant i a l ly a ll of 
th e mandr e l surfac e w i th th e composit e mat e r i al; 

said mechanical supporting structure provides for axial 
translation and rotation of said plurality of material delivery heads relative to the 
mandrel surface; and 

15 a pos i t i on of at l e ast on e each of said plurality of material 

delivery heads is individually adjustable in position and orientation relative to 
every other of said plurality of material delivery heads and relative to said 
mechanical supporting structure i s i nd i vidua ll y adjustabl e; and 

a« distinct arm mechanism corresponding and connecting each of 

20 said plurality of at le ast on e material delivery heads to said mechanical 
supporting structure, wherein: 
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each said arm mechanism provides individual motion, 
independently of all other arm mechanisms, of said at l e ast on e corresponding 
material delivery head relative to the mandrel surface in a direction normal to 
25 the mandrel surface; 

each said arm mechanism provides individual rotation, 
independently of all other arm mechanisms, of said at l e ast on e corresponding 
material delivery head relative to the mandrel surface about an axis normal to 
the mandrel surface; 

30 each said arm mechanism provides an individual 

circumferential position adjustment, independently of all other arm mechanisms, 
of said at l e ast on e corresponding material delivery head in a hoop direction 
relative to the mandrel surface; and 

each said arm mechanism provides an individual axial 

35 position adjustment, independently of all other arm mechanisms, of said at le ast 
one -corresponding material delivery head relative to the mandrel surface. 

25. (currently amended)An aircraft part manufacturing device for 
automated composite lamination on a mandrel surface of a tool having an axis, 
comprising: 

means for supporting a plurality of material delivery heads wherein 
5 the tool is moveable relative to said plurality of material delivery heads; 

means for providing for movement of said plurality of material 
delivery heads relative to the mandrel surface to cover substantially all of the 
mandrel surface with the composite material; and 

means for providing an individual position adjustment relative to 
10 every other of said plurality of material delivery heads and relative to the 
mandrel surface for each at least on e of said plurality of material delivery heads. 

26. (original) The device of claim 25, wherein said means for 
supporting said plurality of material delivery heads includes means for 
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translating said plurality of material delivery heads in an axial direction relative 
to said tool. 

27. (currently amended)The device of claim 25, wherein said means 
for providing an individual position adjustment comprises: 

means for providing an axial position adjustment independently for 
each of said material delivery heads relative to the mandrel surface. 

28. (currently amended)The device of claim 25, wherein said means 
for providing an individual position adjustment comprises: 

means for providing a circumferential position adjustment 
independently for each of said material delivery heads in a hoop direction 
5 relative to the mandrel surface. 

29. (currently amended)The device of claim 25, wherein said means 
for providing an individual position adjustment comprises: 

means for providing a motion independently for each of said at 
le ast on e material delivery heads relative to the mandrel surface in a direction 
5 normal to the mandrel surface; and 

means for providing a rotation independently for each of said at 
le ast on e material delivery heads relative to the mandrel surface about an axis 
normal to the mandrel surface. 

30. (currently amended)The device of claim 25, wherein said means 
for providing an individual position adjustment comprises: 

means for individually controlling each of said plurality of material 
delivery heads in independent coordination with said plurality of material 
5 delivery heads and independently in coordination with rotation of the mandrel 
surface of the tool. 
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31 . (currently amended)A method for automated composite lamination 
on a mandrel surface of a tool having an axis, comprising steps of: 

supporting a plurality of material delivery heads wherein the tool is 
moveable relative to said plurality of material delivery heads; 
5 providing for movement of at le ast on e of said plurality of material 

delivery heads relative to the mandrel surface to cov e r substant i a ll y al l of th e 
mandr el surfac e with compos i t e mat e r i a l at a pr e d e t e rmin e d or i entat i on r el at i ve 
to th e mandr el surfac e; and 

providing for each of said plurality of material delivery heads an 
10 individual position adjustment relative to each other of said plurality of material 
delivery heads and independently relative to the mandrel surface, for at le ast 
on e of sa i d plurality of mat e ria l d el iv e ry hoads. 

32. (original) The method of claim 31, wherein said step of 
providing for movement of said plurality of material delivery heads comprises: 

translating said plurality of material delivery heads simultaneously 
in an axial direction relative to said tool. 

33. (currently amended)The method of claim 31, wherein said step of 
providing an individual position adjustment comprises: 

providing a circumferential position adjustment independently for 
each of said material delivery heads in a hoop direction relative to the mandrel 
5 surface; and 

providing an axial position adjustment independently for each of 
said material delivery head relative to the mandrel surface. 

34. (currently amended)The method of claim 31, wherein said step of 
providing an individual position adjustment comprises: 

providing a motion independently for each of said at le ast on e 
material delivery heads relative to the mandrel surface in a direction normal to 
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the mandrel surface; 

providing a rotation independently for each of said at le ast on e 
material delivery heads relative to the mandrel surface about an axis normal to 
the mandrel surface. 

35. (currently amended)The method of claim 31, wherein said step of 
providing an individual position adjustment comprises: 

individually controlling each of said plurality of material delivery 
heads in independent coordination with said plurality of material delivery heads 
and independently in coordination with rotation of the mandrel surface of the 
tool. 

36. (original) The method of claim 31, further comprising steps of: 
rotating the tool about a horizontal axis of rotation; and 
delivering a composite material from said plurality of material 

delivery heads, wherein: 

at least one of said plurality of material delivery heads is a 
tape laying machine; and 

said plurality of material delivery heads lays down at least 
700 Ibs/hr of composite material at peak rate. 

37. (original) The method of claim 31, further comprising steps of: 
rotating the tool about a horizontal axis of rotation; and 
delivering a composite material from said plurality of material 

delivery heads, wherein: 

at least one of said plurality of material delivery heads is a 
fiber placement head, and 

said plurality of material delivery heads lays down at least 
300 Ibs/hr of composite material at peak rate. 



